The processing of amyloid precursor protein (APP) into β-amyloid peptide (Aβ) is a key step in the pathogenesis of Alzheimer's disease (AD), and trafficking dysregulations of APP and its secretases contribute significantly to altered APP processing. Here we show that the cell polarity protein Par3 plays an important role in APP processing and trafficking. We found that the expression of full length Par3 is significantly decreased in AD patients. Overexpression of Par3 promotes non-amyloidogenic APP processing, while depletion of Par3 induces intracellular accumulation of Aβ. We further show that Par3 functions by regulating APP trafficking. Loss of Par3 decreases surface expression of APP by targeting APP to the late endosome/lysosome pathway. Finally, we show that the effects of Par3 are mediated through the endocytic adaptor protein Numb, and Par3 functions by interfering with the interaction between Numb and APP. Together, our studies show a novel role for Par3 in regulating APP processing and trafficking.
Introduction
Alzheimer's disease (AD) is a devastating age-related neurodegenerative disease. Of the AD cases, over 90% are sporadic and advanced age remains the biggest risk factor. AD is characterized by the presence of β-amyloid (Aβ) plaques and neurofibrillary tangles containing hyperphosphorylated tau. Aβ is generated by β-and γ-secretase cleavage of the single-transmembrane amyloid precursor protein (APP). APP can also be processed by α-secretase, which cleaves within Aβ. A nontoxic P3 peptide is generated instead. Thus, channeling APP processing towards this non-amyloidogenic pathway can reduce Aβ production and potentially slow down AD progression (Claeysen et al., 2012) . Significant evidence shows that the trafficking properties of both APP and its secretases affect how APP is processed (Rajendran and Annaert, 2012) . It is generally believed that amyloidogenic processing occurs in the endocytic compartments, where β-and γ-secretases show optimal activity (Tan and Evin, 2012; Pasternak et al., 2003) . By contrast, nonamyloidogenic processing occurs mostly on the cell surface (Haass et al., 2012) . It is thus important to understand the molecular mechanisms regulating the intracellular trafficking of APP.
The partitioning-defective (Par) polarity proteins are a group of evolutionarily conserved proteins that are essential for cell polarization from worms to mammals (Goldstein and Macara, 2007) . In mammals, Increasing evidence points to a role for the Par polarity complex in vesicle trafficking. A genome-wide RNA interference screen revealed Par3, Par6, aPKC and Cdc42, all components of the Par polarity complex, as important regulators of endocytic trafficking (Balklava et al., 2007) . In addition, Par3, Par6 and aPKC interact with components of the exocyst complex (Das et al., 2014; Lalli, 2009; Zuo et al., 2009) . Furthermore, Cdc42, Par6 and aPKC regulate E-cadherin endocytosis, thereby maintaining epithelial polarity (Georgiou et al., 2008; Leibfried et al., 2008) . Despite an emerging role for the Par complex in vesicle trafficking, the underlying molecular mechanism is still not well understood. Moreover, it is not known whether this complex is involved in trafficking of APP or its secretases.
Here we show that the Par complex regulates APP processing and trafficking. We found that in AD patients, the expression level of full length Par3 is significantly reduced. Knockdown of Par3 increases 
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